In recognition of the disparities related to type of arrangement, quality of care experienced, and cost, federal and state governments have expanded their support for such care through compensatory early education programs and means-tested child-care subsidies. However, studies have only begun to look at the effects of discrete funding streams on the care arrangements of low-income children (see Magnuson, Meyers, and Waldfogel 2007) . Although much is known about the effect of aggregate spending on child-care arrangements for low-income children, questions remain. How and to what extent do increases in funding for early childhood education and care affect enrollment among these children? In what types of child-care settings do they participate? Answers to these questions are not as obvious as one might imagine. Although one would expect enrollment to rise with funding increases, the relationship is more complex. First, parents may use child-care subsidies for existing arrangements. If parents do so, increases in funding would not result in a change in service use but merely in a transfer of income. Second, if funding increases prompt changes in arrangements, it is not obvious which types of care are selected. In other words, is a child moving out of parental care into nonparental care, or is a child moving from an informal setting to a formal one?
This study examines the effects of discrete public funding streams on child-care enrollment. It uses nationally representative data collected for the National Household Education Survey (NHES) from 1991 to 2005. The study moves beyond the current literature by considering the effects of funding on multiple types of care arrangements for infants, toddlers, and preschoolers (0-5 years of age) over a 14-year period. Both type of care and age are important issues, yet they are not fully addressed in previous research. Numerous studies document the positive association between high-quality care and a variety of outcomes for children; however, much of the literature focuses on formal care, primarily center-based care. The literature is also organized according to age: while the research on the benefits of high-quality early education for 3-5-year-olds is extensive and consistent, studies on 0-2-year-olds are less numerous despite increased participation among this age group. In an effort to guide policy decisions, this study looks at the effects of specific funding streams, as their effects on the enrollment of children may differ by the type of care, the age of the child, and the family's income level. The results suggest that public funding, particularly child-care subsidies and prekindergarten funding, increases the likelihood that low-income children, even very young children, will attend nonparental care, including center-based care.
Background
Historically, child care is considered to be distinct from nursery school and preschool. Child care traditionally describes programs designed to Thursday Jul 29 2010 02 :20 PM/SSR840305/2010/84/3 /ssg/pwayland/ms to editorial/use-graphics/narrow/default/ allow mothers of low-income children to work. By contrast, nursery schools and preschools developed to provide educational enrichment for middle-and upper-class children. This distinction in terms resulted in separate programs and funding streams. It even created different emphases in policy debates. The distinctions are blurring, however; child care has grown beyond day care for children of working parents to refer to efforts that support early learning and language development (Shonkoff and Phillips 2000) . Throughout this article, the term "early childhood education and care," defined by Sharon Lynn Kagan and Elizabeth Rigby (2003) as all forms of care and education services provided within a private or public setting to young children between birth and age 5, will be used to describe child care and early education. Specifically, these services can be categorized into two broad types: informal care (through a family day-care provider or from a relative, nanny, or babysitter in the child's own home) and formal school-or center-based care (day-care center, nursery school, preschool, Head Start program, or prekindergarten) .
Approximately 60 percent of children ages 0-5 years are in at least one weekly nonparental care arrangement. The majority of these children (60 percent) are in such formal care settings as center-based care (U.S. Department of Education 2009). In fact, the share of children enrolled in formal care has increased dramatically over past decades. The enrollment of 4-year-olds, for example, grew from 23 percent in 1968 to 65 percent in 2000; enrollment among 3-year-olds expanded nearly fivefold over the same period (Bainbridge et al. 2005 ). Children ages 0-2 years are more likely to be cared for by their parents than are 3-5-year-olds; however, the number of very young children in all forms of nonparental care also is increasing (Ackerman and Barnett 2009) .
Early and extensive placement in such settings is the norm in the United States; however, access to these arrangements, as well as the type and quality of care, differ by income and other socioeconomic characteristics. The latest available data show that in 1999, center-based care was the primary arrangement that nearly 30 percent of employed mothers with annual incomes over $54,000 chose for children under the age of 5; center-based care was the primary arrangement for only 23 percent of children of the same age in families with annual incomes less than $18,000 (Blau and Currie 2004) . Furthermore, children in lower-income households receive less formal or lower-quality care than those in higherincome households (Currie and Thomas 2000) . More important, research shows that the quality of these arrangements greatly influences a child's cognitive and behavioral development. These inequalities in children's early care not only influence a child's readiness for school but can also have lasting consequences for educational outcomes and the development of human capital (Currie and Thomas 2000; Barnett 2002; Meyers et al. 2004 ).
Thursday Jul 29 2010 02:20 PM/SSR840305/2010/84/3 /ssg/pwayland/ms to editorial/use-graphics/narrow/default/ Finding and securing an early childhood education and care arrangement can be a difficult process whereby parents must reconcile a wide range of considerations. The process often involves a multitude of factors, including price, quality, and financial resources. It also may involve the parents' child-rearing values, as these are reflected in the importance they place upon love, education, security, discipline, and safety. Logistical considerations, such as flexibility of hours and convenience of location, may influence decisions, as well (Mitchell, Cooperstein, and Larner 1992; Clarke-Stewart and Allhusen 2005; Meyers and Jordan 2006) . Families seldom reconcile all of these factors at once; trade-offs are made based on opinions and constraints unique to each family (Meyers and Jordan 2006) .
Over the past decade, much has been learned about decisions concerning enrollment in nonparental early childhood education and care. Most of this work relies upon national samples; however, a growing body of evidence solely concentrates on low-income families (see Zaslow et al. 1998; Coley, Chase-Lansdale, and Li-Grining 2001; Fuller et al. 2002; Loeb et al. 2004; Meyers and Jordan 2006) . Research suggests that lowincome parents participate in the same complex decision-making processes that other parents face but do so with more limited resources (Mitchell et al. 1992; Meyers and Jordan 2006) . As a result, children in low-income families are less likely to be in center-based care than their more affluent counterparts (Bowen and Neenan 1993; Zaslow et al. 1998; Capizzano and Adams 2004; Meyers et al. 2004; Bainbridge et al. 2005) .
The cost of full-time, private preschool or center-based care can average $4,000-$6,000 per year (Magnuson et al. 2007) . As a result, many low-income parents are unable to enroll their children in these formal early childhood education and care settings. These cost constraints, coupled with the limited availability of publicly funded early education, suggest that policy enacted to increase access to early education holds tremendous potential for low-income families. Studies show that the use of formal care increases if policies lower the cost (Blau 2001; Magnuson et al. 2007 ). The expansion of policy related to early childhood education and care during the welfare reform of the 1990s should therefore increase the number of low-income children able to participate in formal early childhood education and care settings.
Early Childhood Education and Care Policies
Federal and state investments in early childhood education and care involve three streams of funding: prekindergarten funding, compensatory early education programs, and means-tested child-care subsidies. Funding in these areas has grown in recent years, but many low-income children still do not participate (Smolensky and Gootman 2003) . 1 shows mean levels of spending on each funding stream in each year in this analysis. Spending is presented in dollars per low-income child and is in constant dollars. Appendix table A1 lists the data sources of each funding stream.
Prekindergarten funding.-Thirty-eight states now fund prekindergarten programs (Barnett et al. 2006 ). These programs vary in the amount and type of early education they provide. Most state prekindergarten programs provide part-day services to low-income children (although some provide full-day services, and a small number provide services to all children). Some state programs contract with existing early education providers, and others provide the education within existing public school systems (Magnuson et al. 2007 ).
In Head Start funding.-Another important feature of the child-care system in the United States is compensatory early education, which also is aimed at reducing inequality in early education. The Head Start program represents the federal government's largest commitment to compensatory early education. For the 2005-6 academic year, Head Start received $6.8 billion to serve 11 percent of the nation's 4-year-olds and Thursday Jul 29 2010 02:20 PM/SSR840305/2010/84/3 /ssg/pwayland/ms to editorial/use-graphics/narrow/default/ 7 percent of its 3-year-olds (Barnett et al. 2006) . The number of funded slots available at any given time during that academic year was just shy of 900,000 (Barnett et al. 2006) . Again, spending is presented in dollars per low-income child (ages 3-5). The figure shows that spending increased steadily from 1995 through 2005. Only the federal portion of funding for Head Start is used, as state contributions are not systematically reported.
Child-care subsidy funding.-Child-care subsidies reduce the cost that low-income families pay for nonparental child care. Parents receive vouchers to help them pay for private child care. In some instances, subsidies directly fund contracts between the government (state, local) and child-care providers. Child-care subsidies are provided for informal care, such as that provided by family day-care providers, friends, relatives, and babysitters, as well as for formal care (e.g., center-based, early education programs).
Child-care funding on both the state and federal levels increased dramatically after passage of the welfare reform law of 1996 . Two funding streams financed this increase. The streams are referred to in combination as the Child Care Development Fund. In addition, two other federal block grants provide funds to states for child-care subsidies and activities that engage low-income children: Temporary Assistance for Needy Families (TANF) and the Social Services Block Grant. Finally, states contribute their own funding through maintenance of effort expenditures. States are required to make these maintenance of effort expenditures in order to receive federal funding at the same level as in previous years (Gish 2002) .
State and federal funding for child-care subsidies increased substantially during the 1990s, from a combined total of $1.7 billion in 1992 to a total of $9.5 billion in 2000 (Magnuson et al. 2007) . Figure 1 illustrates the dramatic increase during the 1990s and a leveling off that began in 2000.
Early Childhood Education and Care Policy and Enrollment in Care
Research shows that the use of formal care increases if policies lower the cost of care (Blau 2001) , and much research focuses on child-care subsidy receipt. The total effect of means-tested subsidies depends on the number of families assisted as well as the structure of the assistance; both factors can vary depending on state policy (Meyers et al. 2004) . Access to means-tested subsidies is limited even for those parents who are well-informed about the process (Adams, Snyder, and Sandfort 2002; Meyers, Heintze, and Wolf 2002; Meyers and Jordan 2006) . There often are issues related to recertification as well as physical barriers to getting forms or necessary approvals (Adams et al. 2002; Durfee and Meyers 2006) . Studies find that, even if families do utilize subsidies, there is a Thursday Jul 29 2010 02:20 PM/SSR840305/2010/84/3 /ssg/pwayland/ms to editorial/use-graphics/narrow/default/ low level of continuity in this type of assistance, and any one spell typically occurs for only a short period of time (Meyers, Heintz et al. 2002) . In another study, Marcia Meyers and colleagues (2002) report that these trends may indicate substantial turnover in these children's child-care arrangements. Edward Lowe and Thomas Weisner (2004) conduct ethnographic analyses of 38 families, finding that the use of subsidies is low and episodic. Their study suggests that subsidy programs can be more effective if they offer greater flexibility. It also suggests that subsidy program effectiveness is associated with a range of options that fit with low-income families' daily routines and beliefs regarding child care.
Other studies find that enrollment in formal care increases with the receipt of child-care subsidies (Huston, Chang, and Gennetian 2002; Witte and Queralt 2003; Tekin 2004; Crosby, Gennetian, and Huston 2005; Magnuson et al. 2007 ). For example, Ann Dryden Witte and Magaly Queralt (2003) use data on the state of Rhode Island, finding that child-care policy changes, such as income-and age-eligibility expansions, as well as increases in the reimbursement rates paid to formal providers, increase the availability of formal care and likelihood that welfare families make use of child-care subsidies.
Erdal Tekin (2004) measures the effect of actual subsidy receipt on employment and child-care mode decisions made by single mothers with young children. Results show that subsidies are overwhelmingly used to purchase center care and that they are used by employed mothers. Furthermore, the author finds that a considerable proportion of employed, single mothers move from relative care to center-based care when they receive child-care subsidies. This may suggest that single mothers perceive the quality of center care to be better than that of their more informal care arrangements (Tekin 2004) . These results lend support to the notion that child-care subsidy funding is instrumental in achieving the goal of increasing employment rates among recipients with children. Tekin posits that an increase in employment will likely involve a move away from informal modes of care to more formal settings. Such a movement translates to improvements in the quality of care purchased by employed single mothers. Future studies are therefore important in assessing the effects of specific child-care policies on the use of formal care.
Danielle Crosby and colleagues (2005) examine the effects of 13 experimental welfare and employment programs on single parents' use of different types of child care. They find that policies designed to increase families' access to paid child care (e.g., efficient subsidy payment, encouragement of formal care, market-value subsidies, reduced bureaucratic hassles) affect the types of care used by families; the more generous the child-care assistance is, the more likely the family is to use center-based care instead of home-based care. The effects are estimated to be highest among preschoolers. Crosby and associates (2005) confirm Thursday Jul 29 2010 02:20 PM/SSR840305/2010/84/3 /ssg/pwayland/ms to editorial/use-graphics/narrow/default/ their previous findings: welfare and employment programs that expand affordability of or access to child care increase the use of child-care subsidies, thereby allowing parents to take advantage of center-based care by decreasing the amount of income that would otherwise go toward the cost of child care (Gennetian et al. 2004) . Because the authors do not disaggregate specific policies, increases in this population's use of center-based care cannot be attributed specifically to child-care subsidies. However, the study suggests that generous subsidies may increase parental choice regarding child-care settings. This, in turn, may increase the use of center-based care by some families, and the change may mean that the quality of care also increases (Crosby et al. 2005) . The study by Crosby and associates (2005) again points to the need for future research to disaggregate funding streams in an effort to better understand specific associations between policy and enrollment in care.
Katherine Magnuson and colleagues (2007) analyze the effect of increased public funding on formal child-care attendance. They find that expanded child-care funding is positively associated with the probability that low-income 3-4-year-old children will attend formal care. This main finding, an association between funding (derived from a combination of state prekindergarten funding, Head Start funding, and child-care subsidy funding) and the likelihood of formal care use, is consistent with findings for an alternative analysis analyzing child-care subsidy funding separately.
Research Questions
Previous studies suggest that expansion of public funding for early childhood education and care during the 1990s should increase the enrollment of low-income children in formal care settings. However, research to date is limited in several ways. Few studies include infants and toddlers in their analyses, despite the fact that many states require work from welfare recipients with very young children. Also, previous research primarily focuses on one type of care: center-based care. Although centerbased care is typically associated with formal care, often of high quality, much of the expanded funding, particularly that for child-care subsidies, is used to purchase informal care. Finally, it is important to disaggregate funding streams from one another.
The purpose of this study is to examine whether and how much increases in public spending for early childhood education and care policies affect low-income children's enrollment in various types of early childhood education and care settings. Two questions are addressed: does policy increase the number of low-income children able to enroll in formal child care? and if it does, do the effects of these increases differ according to family income and age of child? To address these Thursday Jul 29 2010 02:20 PM/SSR840305/2010/84/3 /ssg/pwayland/ms to editorial/use-graphics/narrow/default/ questions, the current analyses make use of nationally representative data over a 14-year period.
Data
Data are drawn from the NHES, a household-based data set designed to gather information on the educational activities of the U.S. population. It includes surveys on adult education, parent and family involvement, early childhood program participation, school readiness, school safety, and school discipline.
Participants responded to the Early Childhood Program Participation questions (ECPP) in 1991 (ECPP) in , 1995 (ECPP) in , 2001 (ECPP) in , and 2005 , as well as to a subset of questions asked in 1999. The interview was conducted with the parent or guardian most knowledgeable about each child's care and education (Hagedorn et al. 2006) . The ECPP module includes questions on children's participation in nonparental care and education programs, including relative care, nonrelative care, center-based care, and Head Start programs. The module also captures characteristics of such care arrangements as time spent in care and number of care arrangements per child. The data yield a large and nationally representative sample.
The selection of sampled children is random, but the specific probabilities of selection vary by year of the survey. In each survey, a household screener is used to enumerate all children in the household. Sampling of the children for the extended topical interview is then conducted via computer-assisted telephone interviewing. Sampling is automated and not performed by the interviewer. Depending on the year of the survey, there may be predetermined and preprogrammed unequal probabilities of selection for children of different age groups. These probabilities are based on population size and sample size requirements.
The current study focuses on children who, at the time of the survey, were under 6 years of age and not yet in kindergarten. This age group is chosen because children not yet in school have very different early childhood education and care needs than those of grade-school-aged children. School-aged children engage in a wider array of daily experiences, including after-school activities. This study analyzes data on 0-2-year-olds separately from data on 3-5-year-olds, because the early childhood education and care arrangements for these groups, and the factors that affect those arrangements, are likely to differ (see appendix tables A2 and A3). In addition, data on the 3-5-year-olds are available from all survey years, but data on the 0-2-year-olds are available only from 1995 onward. Sample sizes per year range from 4,488 to 7,373 children. If each year's sample is broken down by age, sample sizes range from 3,043 children to 4,042 children per age group in a particular year. 
Outcome Variables
This study examines two outcome variables. The first examines whether the child is enrolled in any form of nonparental care. If the child is enrolled in such care, the second variable examines the child's main type of nonparental care arrangement.
Any nonparental care.-This outcome measure indicates whether the child is in any type of nonparental care arrangement as opposed to being in the care of a parent (child's mother or father). It is important to note that the variable characterizes all care provided on a regular weekly basis by someone other than the child's parent or guardian, whether or not there was a charge or fee for that care. Nonparental care does not include occasional babysitting.
Distribution of care arrangements in the NHES data is consistent with that in other data sets. In data from the 1999 NHES, for example, 46 percent of 3-year-olds are reported to attend center-based care, and 70 percent of 4-year-olds are said to do so. Estimates from the U.S. Census Bureau's 1999 October Current Population Survey are similar; 40 percent of 3-year-olds and 68 percent of 4-year-olds are estimated to attend center-based care (calculations provided by Magnuson et al. 2007 ). These rates are also similar to estimates for 3-year-olds (38 percent) in the National Survey of America's Families (NSAF) data but are slightly higher than the NSAF estimate for 4-year-olds (61 percent). According to Magnuson and associates (2007) , the NSAF's lower enrollment figures for 4-year-olds most likely reflect the timing of the survey. They further explain that the NSAF survey was administered throughout the year; some respondents were interviewed in the summer when their children may not have been in early education programs (Magnuson et al. 2007 ). These comparisons support the idea that NHES estimates are similar to those from other data sets, but it is important to acknowledge that NHES data are based on parental report. Parents' confusion surrounding these program categories may result in some inaccurate responses and subsequent miscategorization.
The child's main type of nonparental care arrangement.-The child's main type of nonparental care arrangement is defined as the arrangement or setting in which the child spends the most time. This is calculated using the number of hours per week in each type of arrangement, such that the arrangement with the most hours is considered the main arrangement for that child. The measure is strictly based on the number of hours in care arrangements, and the hours are reported by the parent. In cases where two arrangements had equal hours, the most formal arrangement was chosen as main arrangement. The following hierarchy is used in classifying the formality of care arrangements (from most-to least-formal): center-based, Head Start, nonrelative, relative. Because there may have been misreporting on the part of the parent or guardian in terms of type of care, the categories of center-based care and Head Start were combined into one category designated "formal care." Cases with equal hours in two arrangements amount to less than 1 percent in the 0-2-year-old sample and less than 3 percent in the 3-5-year-old sample. See table 1 for trends in types of care arrangements over the time periods analyzed.
Control Variables
Child and family characteristics in the analyses control for background factors that may affect the outcome variables. and the characteristics include those identified in the literature as influencing a parent's choice of care arrangements: age of the child (controls for the child's age in years; the reference category is less than 1 year in the 0-2-year-old sample and 3 years in the 3-5-year-old sample); race or ethnicity of child (black non-Hispanic, Hispanic, American Indian, Asian, or other; white nonHispanic is the reference category); maternal education (high school degree, some college, and college degree or more; less than high school degree is the reference category); mother's marital status (married and not married; not married is the reference category); child's gender (boy is the reference category); language spoken most at home by child's mother (language spoken in the home is other than English; English is the reference category); and whether the child has any siblings (yes or no).
The basic model does not include controls for maternal employment because this is potentially endogenous. If maternal employment and early childhood education and care decisions are determined jointly, then including maternal employment is not appropriate. Moreover, if child-care policies promote employment, and employment, in turn, promotes the use of child care, then including a control for maternal employment might lead to an underestimate of the total effect of childcare policies on child care use. However, it is also true that maternal employment is an important determinant of child-care arrangements.
Thursday Jul 29 2010 02:20 PM/SSR840305/2010/84/3 /ssg/pwayland/ms to editorial/use-graphics/narrow/default/ Children of employed mothers are more likely than children with unemployed mothers to be enrolled in nonparental care and to be in formal child-care arrangements (Meyers and Jordan 2006) . For this reason, the current study estimates a second set of models that include controls for maternal employment. Categories include looking for work, working part-time, and working full-time; the reference category is "not working."
The NHES collects categorical income data by asking respondents which range best represents total household income from all members of the household and from all sources of income (e.g., earnings, interest) for the year prior to the interview. The midpoint from each income range category is used to create an income variable that is then converted to 2005 dollars. The sample is divided into three family income groups: the bottom third, the middle third, and the top third. The bottom-third (or low-income) category is designed to align with those families eligible for some form of child-care assistance during this time period. States are permitted to set the income level below which residents are eligible for assistance and may allow eligibility at any level up to 85 percent of the state median income. Many states set the eligibility cutoffs far below this maximum. In 2005, for example, a family of three earning $35,000 per year could not qualify for help in approximately one-third of all states. In three-quarters of the states, a family of the same size was ineligible if its income exceeded $32,000 (Schulman and Blank 2005) .
Data on Child-Care Funding Streams
Prekindergarten funding is the first child-care funding stream examined in this study. There is no single source of data that enables one to track state spending on prekindergarten programs throughout the 1990s. State data collected by Magnuson and colleagues (2007) All three funding measures are adjusted for inflation (using the consumer price index) and for the number of low-income children under age 6 in the state. Spending measures are entered in the regressions with a 1-year lag. The use of this lag reflects the assumption that the prior year's spending will affect whether a child is enrolled in a particular type of care. To predict child-care enrollment in 1991, for example, the analyses use policy values from 1990. In addition, spending measures are reported in thousands of dollars. Additional details regarding sources for child-care funding stream data are listed in appendix table A1. As some of the data were estimated by extrapolating, the process results in rough estimates of child-care funding. Results of findings using data that are not extrapolated are discussed in the section "Alternative Estimates."
State-Level Control Variables
Because changes in spending on policies associated with early childhood education and care could be correlated with other state characteristics that might influence the outcome variables, the current analyses include a set of state dummies as control variables in all of the models. These state fixed effects control for differences that are constant across states and over time. However, it may not be possible to control for all of the changes that occur across states. Welfare reform during the 1990s is one Thursday Jul 29 2010 02:20 PM/SSR840305/2010/84/3 /ssg/pwayland/ms to editorial/use-graphics/narrow/default/ major concern. The current models include a set of year dummies designed to capture the effect of any change that affected all states at the same time. But states differed in the reforms they enacted and in the timing of those reforms. To ensure that results for the child-care variables are not biased, these models include state-level policy variables related to welfare reform. The variables include the value of the Earned Income Tax Credit (EITC) maximum annual benefit for a family of three and the combined value of food stamps and either Aid to Families with Dependent Children (AFDC) or TANF (this combined measure is hereafter abbreviated as TANF-FS). These values reflect the maximum annual benefit from the programs for a family of three. Both the EITC and TANF-FS variables are entered in annual 2005 dollars. These variables are calculated by David Blau and associates (2007) . The current analyses are not able to control for the change associated with the implementation of TANF, as this occurred in all states in a short period of time. Thus, the effect of the change to TANF will be absorbed in the year controls.
Methods
A series of regression analyses estimate the two outcome variables' relations with increases in early childhood education and care funding. As the discussion mentions above, analyses are conducted separately for the two age groups (ages 0-2, 3-5). A logistic regression (logit) model is used for the model with a dichotomous outcome (any nonparental care). Results for the child's main type of child-care arrangement stem from a multinomial logit model. These models report the odds ratios and corresponding p-values for each type of care arrangement relative to the reference category (or no nonparental care arrangement). This analysis thus explicitly separates parental care from various forms of care.
Analyses are conducted separately for the sample's three incomedistribution categories (bottom third, middle third, and top third). The effects of child-care policies should differ for the three groups. Each set of analyses includes two models, (1) a basic model and (2) a model that includes controls for maternal employment.
As previously discussed, results may differ by age; from a child development perspective, the needs of infants, toddlers, and preschoolers differ fundamentally. In addition, early education programs, particularly those for low-income children, more commonly focus on preschoolers, particularly 4-year-olds, than on infants and toddlers.
Data from the NHES include many child and family variables that may be associated with early childhood education and care enrollment. These include race and ethnicity, number of siblings, maternal education, and maternal marital status. The inclusion of maternal employ-Thursday Jul 29 2010 02:20 PM/SSR840305/2010/84/3 /ssg/pwayland/ms to editorial/use-graphics/narrow/default/ ment does not change the results of the analyses. This suggests that the inclusion or omission of maternal employment does not bias estimates.
Because state and year fixed effects are included in all models, the models estimate the effect of changes in early childhood education and care funding within states over time. If a given state has generous funding and other characteristics that promote (or deter) employment, this will be controlled for with the state fixed effects. And, if there are secular increases (or decreases) in employment across all states, the year fixed effects will control for these. Thus, the estimates rely on variation within states over time.
Results
The estimated trends (presented graphically in fig. 1 ) suggest that levels of funding increased steadily for most of the period from 1991 through 2005. Levels of prekindergarten funding increased almost sixfold, and Head Start funding nearly tripled during the same time frame. The biggest increase, however, is evident in child-care subsidy funding. Table 1 examines changes to enrollment in the main type of care used by sampled families. For both groups, the results suggest that there are increases in the percentages of families that identify center-based care as the main care arrangement. Over the same period, use of relative and nonrelative care as main care arrangements declines in both age groups. In the 0-2-year-old sample, the largest increase is found in center-based care. In 1995, 11.6 percent of families identified it as the main care arrangement. That percentage grew to 17.7 by 2005. The percentages of families that identify nonrelative and relative care as the main care arrangement decline during this time period. In the 3-5-year-old sample, both center-based and Head Start categories show a substantial increase in enrollment, while relative and nonrelative categories again are estimated to decline. It is also interesting to note the decline in the percentage of families reporting no nonparental care for the 3-5-year-old age group. Families identifying this as the main care arrangement decline by close to 10 percentage points from 1991 through 2005. Table 2 presents results for the 0-2-year-old group's outcome variables. The basic model includes controls for maternal education, child's gender, mother's marital status, language spoken by the mother at home, number of siblings, and child's race or ethnicity, as well as the child's age, state, and year. The second model adds controls for maternal employment.
Results for 0-2-Year-Olds
Results in table 2 suggest that child-care subsidy funding is positively and statistically significantly associated in both models with the likelihood that a 0-2-year-old child in the bottom-third income sample will use a form of nonparental care as the main care arrangement. Table 2 also reports findings by type of care arrangement. The reference category is no nonparental care. The results suggest that, among children from families in the bottom third of the income distribution, child-care subsidy funding is positively and statistically significantly associated with the likelihood that a 0-2-year-old child will use center-based care as the main care arrangement. This relation persists even if the model controls for maternal employment. As expected, the estimates suggest that childcare subsidy funding does not predict use of any type of care by families in the middle-third and top-third income samples. These findings imply that expanded child-care subsidies for low-income families promote the use of formal care, a mode of care that lowincome parents would otherwise be unable to afford. They are particularly interesting because child-care subsidies may be used to purchase both informal and formal care. It suggests that parents, if given the choice, may prefer a formal care arrangement for their child or may prefer not to rely on relatives. Table 3 presents findings for the 3-5-year-old age group. All three policy variables (prekindergarten funding, Head Start funding, and child-care subsidy funding) are included in the models. Results in table 3 suggest that prekindergarten and child-care subsidy funding are each positively and statistically significantly associated with nonparental care in the Thursday Jul 29 2010 02:20 PM/SSR840305/2010/84/3 /ssg/pwayland/ms to editorial/use-graphics/narrow/default/ bottom-third income sample. In models that include maternal employment, parameter estimates are similar to those in models without controls for maternal employment for both funding streams. Odds ratios suggest that an increase in each of these two funding streams is positively and statistically significantly associated with the likelihood that a lowincome preschool-age child will use nonparental care as the main care arrangement.
Results for 3-5-Year-Olds
Among families in the middle-third income sample, prekindergarten funding is statistically significantly associated with nonparental care in both the basic and maternal employment models. Although these results are somewhat unexpected, there are some plausible explanations. Some families in the middle third of the income distribution may be eligible for state-funded prekindergarten programs. State prekindergarten funding may also allow expansion in the supply of formal care, and the expansion may enable families in this income category to access formal care more readily than families in states that do not fund prekindergarten programs. Because care providers often combine funding streams, increases in this group's use of formal care may indicate that some parents are now able to secure a spot in a market with expanded supply.
Results suggest that Head Start funding is also statistically significantly associated with nonparental care in the middle-third income category. This association is found in both the basic model and in the model that controls for maternal employment. These results are unexpected and may be related to limitations associated with Head Start funding data. Only federal Head Start dollars are used in the analyses, because state contributions are not systematically reported. In addition, 10 percent of the children served by Head Start are children with disabilities; they are therefore eligible regardless of family income (U.S. House of Representatives 2004) . Finally, a portion of the increased Head Start funding may have been used to increase the quality of the program or to extend its hours; neither of these changes would create additional enrollment slots. Since 1992, 25 percent of the increase in Head Start funding has been used solely for quality improvement (Magnuson et al. 2007 ). As a consequence, any statistically significant results for the Head Start funding variable should be viewed with caution. In addition, it is possible that any statistically significant results for Head Start funding are due to correlation of time series trends in Head Start funding with Head Start use, rather than to causation. There are no statistically significant results among the top-third income families. Table 3 also shows the results for the effect of the same policy variables on the likelihood of being in a specific type of care arrangement for the 3-5-year-old group. The results suggest that, among families in the bottom third of the income distribution, an additional $1,000 in prekindergarten funding increases by nearly 35 percent the odds that a Thursday Jul 29 2010 02:20 PM/SSR840305/2010/84/3 /ssg/pwayland/ms to editorial/use-graphics/narrow/default/ child will use center-based care as the main care arrangement. This relation is observed in both the basic model results and in the results for the model that controls for maternal employment. Child-care subsidy funding is also found to be statistically significantly associated in both models with likelihood that a child in the bottom-third category uses center-based care as the main care arrangement.
The estimates identify some statistically significant results for 3-5-yearolds in the middle-third category. Prekindergarten funding is found to increase the odds that a child in this income group uses center-based care as the main care arrangement. For reasons previously mentioned, some of these families may in fact be eligible for state-funded prekindergarten programs. Findings suggest that the Head Start funding variable is statistically significantly associated with all types of care arrangements in all models in the middle-third sample. These results are unexpected and again may be due to the previously mentioned limitations associated with the Head Start funding data. Overall, results for the 3-5-year-old sample point to the role that increased public funding can play in low-income households' access to and use of nonparental care, particularly center-based care.
Alternative Estimates
To check the robustness of the results, a set of similar analyses (not shown) were conducted with a total public funding variable in the 3-5-year-old sample. Total funding results were fairly similar to individual funding results. An increase in overall public funding is found to be statistically significantly associated with an increased likelihood of nonparental care use in both the bottom-third and middle-third income samples, but no statistically significant results are found for those in the top third of the income distribution. In the analysis of type of care, the total funding variable is estimated to be statistically significantly associated with relative and center-based care among families in both the bottom-and middle-third income groups; no statistically significant results are found for the top-third sample.
Analyses were also conducted using nonextrapolated data in the 3-5-year old sample. Here, an increase in child-care subsidy funding is found to be statistically significantly associated with an increased likelihood of nonparental care and all three types of care arrangements in the bottom-third income sample. In the middle-third income sample, child-care subsidy funding was statistically significantly associated with an increased likelihood of nonparental care use in general and relative care use in particular in the basic model only. In addition, Head Start funding was found to be statistically significantly associated with an increased likelihood of nonparental care use as well as relative care and 
Discussion
This study is the first comprehensive assessment of the effects of policy on enrollment in early childhood education and care. It makes use of a nationally representative data set and assesses the effects of early childhood education and care policy on enrollment of infants, toddlers, and preschool-age children in both formal and informal settings.
A focus of this study is to determine whether and how increases in public funding for early childhood education and care affect levels of enrollment and the type of care used as a child's main care arrangement. The results suggest that increased funding, particularly for child-care subsidies and prekindergarten initiatives, positively affects enrollment. The results also suggest that increases in funding may make low-income children more likely to attend center-based care than other, less formal types of arrangements. In contrast, results suggest that increased funding for early childhood education and care has little effect on the use of formal care among families in the top third of the income distribution.
As the author expected, findings suggest that child-care subsidy funding is positively associated with the use of nonparental care or centerbased care as the main care arrangement for 0-2-year-olds in the bottomthird group. Specifically, such funding makes these families more likely to use nonparental or center-based care as the main care arrangement for their children than they are to use parental care as the main arrangement. These findings persist even if maternal employment is included in the model. No such effects are found for 0-2-year-old children in the middle-third or top-third groups.
Although the literature on 0-2-year-olds is limited, some studies suggest that child-care subsidies and generous child-care assistance policies for low-income mothers are positively associated with the use of centerbased care for this age group (Powell 2002; Wolfe and Scrivner 2004; Crosby et al. 2005 ). The cost of child care is indeed estimated to be a barrier to employment, especially for low-income mothers of very young children. Charles Baum (2002) finds that the cost of child care for 0-2-year-olds makes it extremely difficult for their low-income mothers to return to work because the cost reduces the net benefit of work. Childcare subsidies can be of particular use to low-income new mothers, especially those who are on welfare and expected to make the transition from welfare to work. In a recent study examining welfare and employment programs, Crosby and colleagues (2005) acknowledge that child-care subsidies may increase choice among types of care, thereby allowing low-income parents to improve the quality of care purchased for their children. None of the aforementioned studies focuses solely Thursday Jul 29 2010 02:20 PM/SSR840305/2010/84/3 /ssg/pwayland/ms to editorial/use-graphics/narrow/default/ on the effect of increased child-care subsidy spending on the enrollment of 0-2-year-olds in both formal and informal modes of care. As a consequence, this study's results shed new light on the potential role that subsidy funding can play for low-income families with very young children. Results suggest that increased aid can make a difference in the lives of low-income families with the youngest of children by increasing parents' choices among different modes of care.
Because child-care subsidy funding is typically unconstrained (i.e., the subsidy can be used for informal or formal care), the current study's findings on main care arrangements are particularly important. Previous studies primarily focus on formal care only (Magnuson et al. 2007 ). This study expands understanding of the effects of discrete policies on enrollment in all types of care. Because center-based or formal care is typically associated with higher-quality care than that provided in informal arrangements, child-care subsidy funding may indeed allow parents to purchase higher-quality care for their children. Parents and policy makers recognize the benefits of quality early childhood education and care for infants and toddlers. These benefits include cognitive, language, and social-emotional development (Barnett 2008) . Child-care subsidy policy has the potential to help low-income children reap those benefits if the subsidy is adequate. This role is particularly important in light of the overall increase use of nonparental care and the growing awareness of the benefits of high-quality early childhood education and care for 0-2-year-old children (Ackerman and Barnett 2009 ).
For children 3-5 years of age, increases in prekindergarten and childcare subsidy funding are respectively, positively, and statistically significantly associated with the use of nonparental care as the main care arrangement. In particular, prekindergarten funding makes families in the middle-and bottom-third income samples more likely to use centerbased care (including Head Start) as the main care arrangement than they are to use parental care for that arrangement. Child-care subsidy funding makes families in the bottom third of the income distribution more likely to use center-based care than parental care as the main arrangement.
Prior research suggests that low-income parents of preschool-age children prefer center-based care (Fuller et al. 2002; Wolfe and Scrivner 2004) . Other studies suggest that broad child-care assistance policies can lead to enrollment in formal care for this age group (Crosby et al. 2005; Magnuson et al. 2007) . As the discussion previously mentioned, Magnuson and colleagues (2007) find that expansions in public funding for early childhood education and care increase the levels of formal care enrollment among low-income 3-4-year-olds. The current study looks at the specific associations of three funding streams with informal and formal modes of care, finding that results for this age group are similar across funding streams. Together the studies imply that further Thursday Jul 29 2010 02:20 PM/SSR840305/2010/84/3 /ssg/pwayland/ms to editorial/use-graphics/narrow/default/ expansions in public funding may help close the gaps in enrollment between low-and higher-income children.
The analyses produce some unanticipated results for the 3-5-year-old age group. In particular, the findings for prekindergarten and Head Start funding provide important information. Each of these two funding streams is found to be statistically significantly associated with nonparental care in the middle-third group. Prekindergarten funding also is found to be statistically significantly associated with the use of centerbased care as the main arrangement for the middle-third income group. Head Start funding is statistically significantly related to increases in the use of all types of care by families in the middle third of the income distribution. These unexpected findings expand understanding of funding's effects on middle-income parents. The estimated association between prekindergarten funding and use of center-based care as a main care arrangement for 3-5-year-olds in middle-third families makes sense. Some families in this income category may actually qualify for statefunded prekindergarten programs. School readiness is an issue for many children coming from families of moderate means, particularly for those middle-income children who do not qualify for income-tested programs and whose parents cannot afford a private option (Barnett 2008) . Increasing public investment in quality early childhood education and care could address gaps not only between the low-income and higherincome families but between middle-income and higher-income families, as well.
These unexpected results suggest the limitations of the available funding data, a limitation of the study itself. This is particularly likely to be the case with data on prekindergarten and Head Start funding. No consistent data exist on funding for early childhood education and care policy. Furthermore, the estimates of Head Start are likely to be biased by the fact that they include federal funding only; state Head Start funding is a substantial source of variation. This study reveals that available funding data are inadequate, particularly with regard to preschoolage children. If research is to accurately assess the associations between specific funding streams and the enrollment of 3-5-year-olds, better data are needed going forward.
Limitations in available data also prevent these analyses from determining whether increased early childhood education and care funding can affect the quality of the care that children receive. Future research is critical to gaining a better understanding of this relationship. This study suggests, however, that increased funding, particularly for childcare subsidies and prekindergarten, may help low-income parents to take advantage of formal care arrangements that may indeed be of higher quality than those their children currently experience.
A range of factors affects the decision-making process for any family and particularly for low-income families. These factors include parents' Thursday Jul 29 2010 02:20 PM/SSR840305/2010/84/3 /ssg/pwayland/ms to editorial/use-graphics/narrow/default/ employment schedules and beliefs, the characteristics of the child, the care arrangement's level of convenience, and the available supply of care (Meyers and Jordan 2006) . This study reviews how the dramatic changes in early childhood education and care policies affected families' early childhood education and care utilization during the 1990s. Using nationally representative data that cover all states and all types of care arrangements for children 0-5-years old, this study finds that increased federal and state investments in child-care assistance would increase the number of low-income families that are able to enroll their young children in formal child-care arrangements. This finding strengthens the argument that increased child-care funding supports maternal employment and also helps increase the number of children who enter school ready to learn. Given the current administration's commitment to early education through its initiatives focused on children 0-5 years old, the time has come to put research into practice. 
